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(57) The invention relates to a trimming machine for
trimming low shoots in tree plantations to be assembled
in a tractor (1) by means of a fixed frame (2) with respect
to which a mobile frame (5) moves in height with vertical
movement, to which frame there are associated longitu-
dinal cutting mechanisms (12). On each side there is a
first articulation part (14) on which the angular orientation
of the longitudinal cutting mechanism (12) is fixed, and

MACHINE FOR CUTTING OFF LOW BUDS IN TREE PLANTATIONS

ithas a second articulation part (16) provided with rotating
movement to which there is fixed the second fixing means
(15) establishing the inclination of the longitudinal cutting
mechanism (12) with respect to the vertical to define a
working or transport position. It additionally has a pro-
tecting device (17) coupled to the first articulation part
(14) protecting the longitudinal cutting mechanism (12),
causing the retraction thereof due to the rotation of the
second articulation part (16) in the horizontal plane.
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Description

Obiject of the Invention

[0001] The invention relates to a trimming machine
which is installed in a tractor and is designed to cut or
prune shoots or low branches of crop tree plantations,
preferably being applicable for olive trees which are ar-
ranged in a row in a plantation.

[0002] The object of the invention consists of the ma-
chine incorporating respective cutting mechanisms lo-
cated on its sides, which are provided with mobility in the
longitudinal direction to adapt to the width between trees,
as well as with rotating movement about their longitudinal
axis to regulate their orientation and with mobility in the
vertical plane to adopt different working inclinations, as
well as a transport position.

[0003] Another object of the invention is to provide the
machine with protective elements which cover the cutting
mechanisms when pruning is being done, in combination
with a retractable system lowering the cutting mecha-
nisms, preventing them from hitting against the tree
trunks causing damages.

Background of the Invention

[0004] The manual pruning of crop trees consists of
eliminating, by means of conventional tools, branches
which project from the lower areas of the tree trunks and
tend to touch the ground. This pruning is generally done
toleave the area close to the trees clear and thus facilitate
the subsequent harvesting or picking task, since the
branches would otherwise obstruct or jam the nets or
canvases which are placed in the lower parts of the trees
when picking the fruits, for example the olives, by vibrat-
ing the olive trees.

[0005] This manual pruning done in crop tree planta-
tions is a tedious task involving considerable time and
therefore a high cost in manual labor. The pruning cost
for a highly intensive system can represent 70% of the
crop costs after plantation.

[0006] Correct pruning which makes the rows all uni-
form is essential for being able to suitably perform a later
mechanical harvesting in the highly intensive system.
[0007] Invention patent EP 0950 350 discloses a head
for thinning out or disbudding trained vegetation, which
is particularly applicable for eliminating the shoots and/or
young branches which develop and grow out of the main
branches of the stump.

[0008] This head comprises two motor-driven plates
having a plurality of flexible straps on their periphery
which move closer and adapt to the distance on both
sides of the tree trunk. These plates are provided with
opposite rotating movements and incorporate means for
regulating the intensity of the whipping force of the straps
on the vegetation.

[0009] This head whips the branches of the plants or
trees to cut the young shoots but it does not eliminate
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the branches, which are obstacles when placing blankets
or canvases which will gather the fruit in the subsequent
picking.

[0010] Invention patent ES 2 219 131 relates to a ma-
chine for working the soil in tree or shrub plantations
which is assembled on the hitch system of a tractor, hav-
ing lateral tools actuated by the power take-off of the
tractor for weeding work or the like.

[0011] The machine incorporates a tool holder provid-
ed with transversely movable arms, the ends of which
are adapted to carry lateral tools in front of which there
are several sensing devices acting on the power mech-
anization control system assuring the axial movement of
said arms and the automatic recentering of said tools
with respect to the axis between rows of trees when one
of the sensing devices finds an obstacle, such as a vine,
a trellis post or a tree trunk while working.

[0012] Invention patent ES 2 219 132 relates to a uni-
versal tool holder used for agricultural work in tree and
shrub plantations, which carries machines used for per-
forming cultivation or treatment work, such as weeding,
reaping, plowing, raking, leaf-stripping or pruning.
[0013] Thistoolholderis provided with respective arms
ending in corresponding tools, which have an articulated
raising and lowering movement and an independent ar-
ticulated shifting movement of each of the arms in the
horizontal plane for their approximation or distancing.
[0014] The previously described structures have cer-
tain mechanical and constructive complexity and can
therefore be optimized.

Description of the Invention

[0015] The trimming machine for trimming low shoots
forming the object of this invention allows cutting excess
low branches emerging from tree trunks clustered in par-
allel rows, which machine can be adapted to a tractor
and essentially consists of respective longitudinal cutting
mechanisms, preferably double saws provided with al-
ternating movement which can be positioned in width and
in height, as well as in inclination about their longitudinal
axis, defining an angle of attack, with the possibility of
also regulating their inclination in the vertical plane to
obtain a withdrawn transport position.

[0016] The simplicity of the structure of the machine is
one of the essential aspects of the invention in combina-
tion with the range of described movements facilitating
adapting it to the alley between the rows of trees and
assure the positional orientation of the longitudinal cut-
ting mechanisms to achieve suitable cutting and removal
of the vegetation mass.

[0017] The trimming machine also incorporates the
possibility of independently retracting the longitudinal
cutting mechanisms with a folding movement in the hor-
izontal plane, having for that purpose sensing devices or
protecting devices located in front of the longitudinal cut-
ting mechanisms forming the elements for contacting
against the obstacle, such as a tree trunk located in the
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path, preventing the longitudinal cutting mechanisms
from hitting against said obstacle and upon contact with
the obstacle, they are folded together with the longitudi-
nal cutting mechanisms backwards.

[0018] To achieve the desired movements, the trim-
ming machine for timming low shoots is designed based
on a fixed frame which is coupled to the anchoring points
of the front of the tractor with respect to which a mobile
frame shifts in height by means of a hydraulic cylinder,
which incorporates a horizontal strut with respect to
which corresponding lateral arms are extended or with-
drawn with telescopic movement, which arms bear at
their ends columns to which the longitudinal cutting
mechanisms are associated. The movement of these
arms determines the adaptation in width of the machine
to the width of the alley defined between rows of crop
trees.

[0019] The activation of the vertical raising and lower-
ing movement of the arms and of the cylinder is carried
out hydraulically from the tractor using the power take-off.
[0020] The operation of the longitudinal cutting mech-
anism is preferably hydraulic and can incorporate a cut-
ting speed regulator for the double saws.

[0021] The longitudinal cutting mechanism is assem-
bled with the ability to rotate about its longitudinal axis in
a vertical plane with respect to a first articulation part,
which can in turn rotate in a vertical plane perpendicular
to the previous one with respect to a second articulation
part in turn provided with the ability to rotate in the hori-
zontal plane with respect to a clamp which is coupled at
a certain height on the mentioned column.

[0022] The machine has first fixing means establishing
the desired position of the longitudinal cutting mechanism
with respect to the first intermediate articulation part thus
defining the inclination of the longitudinal cutting mech-
anism about its longitudinal axis. The angle of attack of
the longitudinal cutting mechanism with respect to the
shoots to be cut is thus established.

[0023] On the other hand, to establish the position of
the longitudinal cutting mechanism, to which the first ar-
ticulation part has been fixed with respect to the vertical
axis, second fixing means are used, which means fix the
firstarticulation part to the second articulation part. These
second fixing means allow fixing the longitudinal cutting
mechanism in the horizontal position in its normal oper-
ative cutting situation, as well as to incline it upwardly
until reaching an elevated position in which it is fixed for
its transport for example.

[0024] The protecting device or sensing device is as-
sociated to the first articulation part with the participation
of a support.

[0025] The longitudinal cutting mechanism integral
with the first articulation part and with the second articu-
lation part can pivot in the horizontal plane about the
clamp fixed to the column; this situation occurs when the
protecting device hits against an obstacle. The second
articulation part incorporates elastic recovery means
which dampen this pivoting movement and allow the re-
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covery of the normal operative position of the longitudinal
cutting mechanism.

[0026] The incorporation of a rest carriage especially
designed to support the fixed frame of the machine in its
rest or storage situation is additionally contemplated,
which carriage is provided with a hydraulic cylinder facil-
itating the position in height of the machine on the front
of the tractor. The carriage has wheels which allow its
manual movement.

Description of the Drawings

[0027] Tocomplementthe description being made and
forthe purpose of aiding to better understand the features
of the invention according to a preferred practical em-
bodiment thereof, a set of drawings is attached as an
integral part of said description which shows the following
in an illustrative and non-limiting manner:

Figure 1 shows a perspective view of the trimming
machine for trimming low shoots assembled on the
front of a tractor.

Figure 2 shows a front view of the trimming machine
assembled on the front of a tractor for the situation
in which its arms with the cutting mechanisms are in
a raised position.

Figure 3 shows a front view similar to the previous
one in which unlike the former, the arms with the
cutting mechanisms have been lowered.

Figure 4 shows a plan view of the trimming machine
assembled on the front of a tractor.

Figure 5 shows a plan view of the trimming machine
assembled on the front of a tractor in which it can be
seen that one of the cutting mechanisms is folded
when its sensing device contacts against an obsta-
cle.

Figure 6 shows a front view of the machine in which
the cutting mechanisms are withdrawn in their trans-
port position.

Figure 7 shows an exploded perspective view of the
longitudinal cutting mechanism and intermediate
parts connecting it to the column.

Figure 8 shows a perspective view of the trimming
machine assembled on a rest carriage.

Figure 9 shows respective detail views A and B of
Figure 8, an inclined position of the longitudinal cut-
ting mechanism being shown in detail A.

Figure 10 shows a sectional view of the second ar-
ticulation part assembled on the vertical bushing of
the clamp.

Preferred Embodiment of the Invention

[0028] A preferred embodiment of the trimming ma-
chine for trimming low shoots forming the object of this
invention is described below in view of the figures.

[0029] Figure 1 shows that the trimming machine can
be assembled in the front of a tractor (1) by means of a
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fixed frame (2), provided with a cross-member (3) which
is coupled at the anchoring points of the tractor and re-
spective vertical profiles (4), with respect to which a mo-
bile frame (5) moves in height by the action of a hydraulic
cylinder (6), as shown in Figures 2 and 3, which frame
is formed by a horizontal strut (7) from which there extend
laterally and above respective tubular profiles (8) exter-
nally moving on the vertical profiles (4) and which are
also connected by an upper beam (9) on which the rod
of the hydraulic cylinder (6) acts to cause the vertical
raising or lowering of the mobile frame (5).

[0030] Extending on the horizontal strut (7) of the mo-
bile frame (5) on both sides with telescopic movement
there are horizontal corresponding arms (10) coupled by
their ends to vertical columns (11) to which longitudinal
cutting mechanisms (12) are assembled at a certain
height with the participation, among others, of a clamp
(18), which arms adapt to the width of the alley defined
between rows of trees based on the movement of said
horizontal arms (10) to trim the low shoots of the trees
by means of the longitudinal cutting mechanisms (12).
[0031] Figure 7 shows that the longitudinal cutting
mechanism (12) has lugs (26) on which there are intro-
duced first fixing means (13) fixing the angular orientation
of the longitudinal cutting mechanism (12) with respect
to its longitudinal axis on a first articulation part (14) thus
defining an angle of attack, as can be seen in detail A of
Figure 9.

[0032] Alsointroduced on this firstarticulation part (14)
there are second fixing means (15) fixing the inclination
of the longitudinal cutting mechanism (12) with respect
to the vertical on a second articulation part (16) defining
either its working or transport position, as is the case of
Figure 6.

[0033] Thereis coupled tothe firstarticulation part (14)
a sensing device or protecting device (17) which is in a
position that is ahead of longitudinal cutting mechanism
(12), being the sector of contact when there is an obstacle
to protect the longitudinal cutting mechanism (12). It must
also be indicated that the second articulation part (16) is
provided with rotating movement in the horizontal plane
about the clamp (18) to facilitate the retraction of the lon-
gitudinal cutting mechanism (12) when the protecting de-
vice (17) contacts with an obstacle, incorporating be-
tween the clamp (18) and the second articulation part
(16) elastic recovery means (35) which tend to recover
their normal operating position.

[0034] The protecting device (17) can consist of a bent
bar which is coupled to the first articulation part (14) by
means of a support (20).

[0035] On the other hand, this same Figure 7 shows
that the first articulation part (14) can be formed by a
tubular central section (21) from the ends of which there
extend first and second end sections (22, 23) oriented at
900 and with different directions, the first fixing means
(13) being coupled on its central section (21), the support
(20) being coupled on its first end section (22) and the
second fixing means (15) being coupled on its second
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end section (23).

[0036] The second articulation part (16) comprises a
horizontal bushing (25) from which there extends at the
lower part a vertical piston (27). The second end section
(23) is rotatably coupled on the horizontal bushing (25),
fixing the position of the first articulation part (14) to the
second articulation part (16) by means of the second fix-
ing means (15).

[0037] On the other hand, the clamp (18) consists of
brackets (28) encompassing the column (11) at the de-
sired height, being fixed thereto by third fixing means
(29), said brackets (28) being joined by a vertical bushing
(30) in which the vertical piston (27) of the second artic-
ulation part (16) is rotatably coupled.

[0038] Ithasbeen provided thatthe second articulation
part (16) has wheels (31), depicted in Figures 7 and 10,
laterally coupled and in opposite arrangement on the ver-
tical piston (27) which are supported on the upper face
of the vertical bushing (30) in which there is arranged a
cam (32) on which the wheels (31) roll when the second
articulation part (16) rotates as a result of the contact of
the protecting device (17) against an obstacle. The ver-
tical piston (27) has a central borehole (33) in which a
screw (34) is threaded, which is surrounded by elastic
recovery means, such as a spring (35) located between
the head of the screw (34) and a horizontal bearing (36)
resting against aninternal disc (37) defined in the vertical
bushing (30). The rotating movement of the wheels (31)
on the cam (32) will determine the raising of the vertical
piston (27) and accordingly the compression of the spring
(35). This spring (35) will transmit a recovery force which
will tend to recover the initial position of the second ar-
ticulation part (16) and therefore of the protecting device
(17), while at the same time the latter is no longer con-
tacting the obstacle.

[0039] Figure 10 also shows that the wheels (31) are
traversed by a shaft (38) likewise traversing the vertical
piston (27) and are fixed by means of nuts (39).

[0040] Figure 8 shows a rest carriage (41) on which
the trimming machine can be supported, which is formed
by a structure provided with posts (42) and a base (44)
assembled on wheels (45), on which posts (42) the fixed
frame (2) of the trimming machine is supported in its rest
or storage situation, which also has a hydraulic cylinder
(43) facilitating the positioning in height of the machine
on the front of the tractor (1).

Claims

1. Trimming machine for trimming low shoots in tree
plantations to be assembled in the front of a tractor
(1) by means of a fixed frame (2) with respect to
which a mobile frame (5) provided with a horizontal
strut (7) moves in height with vertical movement,
from the sides of which there extend with telescopic
movement corresponding horizontal arms (10) bear-
ing attheir ends vertical columns (11) towhich cutting
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tools (12) are associated at a certain height, char-
acterized in that the cutting tools (12) consist of
longitudinal cutting mechanisms (12) and in that the
machine comprises independently associated to
each vertical column (11):

- a first articulation part (14) on which there are
rotatably assembled lugs (26) belonging to the
longitudinal cutting mechanism (12) with the
participation of a first fixing means (13) fixing the
angular orientation of the longitudinal cutting
mechanism (12) with respect to its longitudinal
axis defining an angle of attack,

- a second articulation part (16), provided with
rotating movement in the horizontal plane about
a clamp (18) encompassing the vertical column
(11), to which the first articulation part (14) is
fixed by means of a second fixing means (15)
which establishes the inclination of the longitu-
dinal cutting mechanism (12) with respect to the
vertical to define a working or transport position,
- a protecting device (17) coupled to the first ar-
ticulation part (14) by means of a support (20)
which is in a position that is ahead of the longi-
tudinal cutting mechanism (12), forming a sector
of contact when there is an obstacle, protecting
the longitudinal cutting mechanism (12) and
causing the retraction thereof due to the rotation
of the second articulation part (16) in the hori-
zontal plane, the second articulation part (16)
incorporating elastic recovery means (35) which
tend to recover the operating position of the lon-
gitudinal cutting mechanism (12).

Trimming machine for trimming low shoots in tree
plantations according to claim 1, characterized in
that the fixed frame (2) is provided with a cross-
member (3) which is coupled at the anchoring points
of the tractor (1) and respective vertical profiles (4),
and the mobile frame (5) is formed by a horizontal
strut (7) from which there extend laterally and above
respective tubular profiles (8) externally moving on
the vertical profiles (4) by the action of a hydraulic
cylinder (6) and which are also connected by an up-
per beam (9) on which the rod of the hydraulic cyl-
inder (6) acts to cause the vertical raising or lowering
of the mobile frame (5).

Trimming machine for trimming low shoots in tree
plantations according to claim 1, characterized in
that the first articulation part (14) is formed by a tu-
bular central section (21) from the ends of which
there extend first and second end sections (22, 23)
oriented at 90°- and with different directions, the first
fixingmeans (13) being coupled on its central section
(21), the support (20) being coupled on its first end
section (22) and the second fixing means (15) being
coupled on its second end section (23).
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4.

Trimming machine for trimming low shoots in tree
plantations according to claim 1, characterized in
that the second articulation part (16) comprises a
horizontal bushing (25) in which the second end sec-
tion (23) is rotatably coupled, the position of the first
articulation part (14) being fixed to the second artic-
ulation part (16) by means of second fixing means
(15).

Trimming machine for trimming low shoots in tree
plantations according to claim 1, characterized in
that the clamp (18) consists of brackets (28) encom-
passing the column (11) at a certain height, being
fixed thereto by third fixing means (29), said brackets
(28) being joined by a vertical bushing (30).

Trimming machine for trimming low shoots in tree
plantations according to claims 4 and 5, character-
ized in that the second articulation part (16) addi-
tionally comprises a vertical piston (27) extending at
the lower part to the horizontal bushing (25) which
is rotatably coupled on the vertical bushing (30).

Trimming machine for trimming low shoots in tree
plantations according to claims 4 to 6, characterized
in that the second articulation part (16) additionally
comprises wheels (31) laterally coupled to the verti-
cal piston (27), in opposite arrangement, resting on
the upper face of the vertical bushing (30) in which
there is arranged a cam (32) on which the wheels
(31) roll when the second articulation part (16) ro-
tates due to the contact of the protecting device (17)
against an obstacle, and the vertical piston (27) has
a central borehole (33) in which a screw (34) is
threaded, which is surrounded by elastic recovery
means (35) resting at one end on the head of the
screw (34) and at its other end on a horizontal bear-
ing (36) in turn resting against an internal disc (37)
defined in the vertical bushing (30), wherein the ro-
tating movement of the wheels (31) on the cam (32)
when the protecting device (17) is retracted deter-
mines the raising of the vertical piston (27) and the
compression of the elastic recovery means (35),
which tend to recover the initial position of the pro-
tecting device (17).
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